Introdution
Photoremovable protecting groups find application in the photoactivation of organic, small inorganic species and ions in several areas including synthesis and bioapplications, namely in biochemistry, neurobiology and biomedicine. 1 In bioapplications these groups are more especially designated as phototriggers. As an extension, the use of an appropriate photolabile group could be an alternative to the molecular design of prodrugs, being the reactivity controlled by selecting the wavelength of the excitation light. Recent reports enclose the use of photoactive prodrugs in the improvement of drug delivery. [2] [3] [4] Butyric acid is known to be related to the disruption of cell proliferation and induction of apoptosis; modification of cell morphology; and alteration of gene expression. 5, 6 Nonetheless, poor absorption from the gastrointestinal tract due to the presence of a carboxylic acid group is a limitation to be circumvent.
Recent research by the authors includes synthesis and application of novel oxygen and nitrogen heterocycles as photolabile groups in the light triggered release of several biological relevant compounds, including butyric acid. [7] [8] [9] [10] With the aim of improving the photophysical properties of oxo-benzopyranoxazole derivatives, and consequently the delivery of the drug, three new oxobenzopyranoxazoles were synthesised and evaluated as photosensitive moieties. The stability to irradiation of the ester bond between butyric acid and the caging group was evaluated in a 2 photochemical reactor at 254, 300 and 350 nm using methanol with aqueous HEPES buffer in 80:20 solutions with collection of kinetic data. 
Results and Discussion
Previous work reported by the authors includes the use of fused oxazole systems, namely an oxobenzopyranoxazole, as phototriggers in the release of butyric acid. Table 1 .
4 Scheme 1. Synthesis of oxo-benzopyranoxazoles 5-7 and the corresponding butyric acid conjugates
8-10.
Relative fluorescence quantum yields (ΦF) were calculated using 9,10-diphenylanthracene in ethanol (ΦF 0.95) 13 as standard. For the ΦF determination, the fluorescence standard was excited at the wavelengths of maximum absorption found for each compound to be tested and in all fluorimetric measurements the absorbance of the solution did not exceed 0.1.
Regarding the maximum absorption wavelengths (λabs) in methanol/HEPES buffer (80:20) solutions the new conjugates 8-10 displayed a bathochromic shift from 13 to 19 nm (λabs 339-345 nm) in comparison with compound 11, previously obtained by us (Figure 1 ). 9 The fluorescence spectra in the same solvent revealed that emission maxima (λem) of conjugates 8-10 occurred in the range 418-456 nm, with relative fluorescent quantum yields inferior to the analogue 11, and good Stokes' shifts (79 -112 nm). The release of butyric acid from conjugates 8-10 was carried out by photolysis at different The results at various wavelengths of irradiation revealed the significant influence of the aromatic substitution on the oxazole ring, at position 2 of the oxo-benzopyranoxazole, in the irradiation time (tirr) necessary to release butyric acid (Table 2 ). In comparison with conjugate 11, bearing a methyl group, the most relevant result is related to the decrease of irradiation times at 350 nm, more than five times in the case of compound 8 (tirr 55 mim), which is advantageous for biological purposes.
On the other hand, by comparing conjugates 9 and 10, the presence at the benzene ring of a methyl group promotes faster photolysis than chlorine atom in all wavelengths of irradiation. Considering practical applications of the present compounds, although they cleaved readily at 254 nm (the fastest being 8 with 13 min) and also at 300 nm (the fastest being 8 with 46 min), photolysis at these wavelengths can be damaging to biological media. Therefore, photolysis at 350 nm and longer wavelengths is always preferable, and encouraged by the obtained results, we will continue the development of new oxo-benzopyranoxazoles.
Conclusions
Three new fluorescent ester conjugates were synthesised in moderated to good yields by a straightforward procedure, between chloromethylated oxo-benzopyranoxazole derivatives and butyric acid. Evaluation of these conjugates as photoactive prodrugs revealed that quantitative release of butyric acid was possible under irradiation at 254, 300 and 350 nm in short irradiation times. This preliminary study also suggests that aromatic substitution at the oxazole ring decreased the time necessary for delivering the drug. The presence and nature of substituents at phenyl could also influence the photolysis of conjugates and future studies will be carried out to clarify these effects and increase the conjugation in the aromatic system.
